Acidic amino acid residues in the juxtamembrane region of the nucleotide-sensing TLRs are important for UNC93B1 binding and signaling.
TLRs are divided into two groups based on their subcellular localization patterns. TLR1, 2, 4, 5, and 6 are expressed on the cell surface, whereas the nucleotide-sensing TLRs, such as TLR3, 7, 8, and 9 stay mainly inside cells. The polytopic membrane protein UNC93B1 physically interacts with the nucleotide-sensing TLRs and delivers them from the endoplasmic reticulum to endolysosomes, where the TLRs recognize their ligands and initiate signaling. In cells with nonfunctional UNC93B1, the nucleic acid-sensing TLRs fail to exit the endoplasmic reticulum and consequently do not signal. However, the detailed molecular mechanisms that underlie the UNC93B1-mediated TLR trafficking remain to be clarified. All nucleotide-sensing TLRs contain acidic amino acid residues in the juxtamembrane region between the leucine-rich repeat domain and the transmembrane segment. We show that the D812 and E813 residues of TLR9 and the D699 and E704 residues of TLR3 help to determine the interaction of these TLRs with UNC93B1. Mutation of the acidic residues in TLR3 and TLR9 prevents UNC93B1 binding, as well as impairs TLR trafficking and renders the mutant receptors incapable of transmitting signals. Therefore, the acidic residues in the juxtamembrane region of the nucleotide-sensing TLRs have important functional roles.